
JANUARY, 1910. MOKTHLY WEA 

trains arrived in t.he city today on account, of t.hr imlmssibility of gr4ting t lw 
freight trains off the s iding in t h e  count.ry. 0 1 1  account, of the snow : r i d  iixa 
being packedso hard, it was difficult to  remove.---Chiecrgu Daily Locwl liecurt/, 
Janiiary 14. 

Indiana.-The rivers were conipar:rtively high for short intervals w : i r  t l i v  
middle of the month in  many parts of the St.i$t.r, clue to t.lie forniation of 
gorges. One of these formed at Fort. \ ~ a g n e  on t.hr lSt.ti, but. tiriike within :I 
short time wit,hout causing damage. There w r c  but. f w  clrxr clays, : t n i l  
the cloudiness was excessive.--V. H. Chtcrch, Seclioii Dirwfur, IiiilitcriirIicilis. 

Mich.ipan.-Heavy snow, acconipanied by high winds, orrurri~d in  t 1 1 1 -  

southwestern part of the Lower Peninsula on the 13th nncl 14th; :ill r:tilrcJ:id 
traffic wm greatly impeded from the.aft.ernoo11 of thr  forincr il:itc- tu t tiin 
night of the latter.-C. F. Schiieider, Sectiun Uirwlur, I;rcrirrl Rapirlsv. 

Ohio.-Although the precipitation was somc~nhat lightvr i n  tlw wstrrii 
counties than elsewhere, it w.zs qi1it.c evenly rlist.riliutrd. Tlicrca WIS pri- 
cipitation in some portion of t.he tlist.rict. on every day of the m ~ J I l t h .  liut tlir 
most pronounced storms occurrrcl on t.lie 5t.11, 6t.h. 12th, 13th. l-ltli, 17tli. 
18th, 2lst, and 22d. Nearly all of the prrcipit.:it.ion c:tnic in thi. Fclriii rif 

snow. The snowfall was unusually htsavy. At. sonir st:itii.iiis it wis 
heavier than for any ot,her Janunry record. Escel.ition:tlly 1ir:ivy snciw- 
falls occurred on the Gt,h, 13t,h, and ?%I. Thr: prouiid \V:W \vi I t  V l J V l * r d  ttiir- 
ing the greater portion of the month. S1rc.t w w  reliort.etl at :I nl1iiil.i-r (Jf 
stations on the 2d, 34  6th, 13t.h. 14th 31st, %th, :tiid 3stli. 1 1 i i i t t i l i . r -  
st.ornis were reported at nearly :dl t lw stttt.iuns in t I r t ~  c w t c * r n  l ior t i t i i i  oC 
the district on t,he !?Gtli.-iV. W. I l i iyea ,  Rrtlioii 1)irei-lor. f ' i i ~ i l i i J J i l ~ v .  

Thest,orni of ywterduy ant1 last. night W L ~  t.Iw arvrrt.st 0 1 1  tr:tftk i i i  T i . i l i v I o  

in 20 years. Street car mhrdiiles \veri. so h:td!y ileincir:tliat~tl tti:tt l11iii11r1~1Is 
of people were forced t.0 walk, t:ikc to  r:trri:igi~s, 01' s l i imi l  t l i i -  iiiglit i i i  
downtown hostelries. Clogging of awitrlica :tilt1 intvrlocking IJl:ltl*S \vi1 I 1  

snow brought pasenger train service attiinst. to :L st:tnilstill fclr l iui irs .  
Freight trains arc entirely rtbandonctl 011 all liriw t.0 t l w  iicirtli :i i i iI  1ir:iicti- 
cally suspended in every ot,her direvtion. Tvlegrupli wirw in :it1 iliwctiotis 
are affected by the storm and srrvicr is slow. Lor:il tt.le~:ttic'nr. svrvivt. is 
about the only means of ~ o ~ i i ~ i i ~ ~ ~ ~ i ~ ~ a f . i o ~ i  not, srriiiuslg :i!TwtviI 1.1y t 111- 

storm. Int,erurban electric cat- werc st:illi*i-l i n  Iiunvlws on iii:iiiy Iiiit*s : t r i l l  
p m n g e r s  forced to  remain in tlir c:m for Iiours or t:tkv tlJ f:iriii I i o i i ~ i ~ s . - . -  
TdPdo Times, Jnri i tar~  14. 

New I'ork.-During the paswsagr of :L srvcw rycIij~iii* i trw ij11 t l i i ,  niortriiig 
of January 22, the barometer readiiig at, hff:rlo Lir(.~ki. dl forri ic~ II*PlJI'llS, 

the reduced reading (sea-level) ttt 9:45 :I. 111. on that. d : i t i >  living SS.Si iiwlic-s. 
and the barograph trace sheet showrd t.liat. it ft4I .05 invli  bl't\VCV*Il i:45 :I. 1 1 1 .  
ancl 9 a. ni., so tha t  the reduced re'Cttdiiig, 2S.M inchw. was witlioiit iiiirsstioir 
the lowest barometer reading riacordid lierc sincr lYiIJ, wlwn tliv st:ition W:IS 
opened. Despite this fact., t.he Iiigtirst. vclocitg ( I f  t l iv  w i i i t l  r i d l t ~ ~ l  W:IS 
but 56 mil= a n  hour, est.imat,etl. This low vthri ty  H':IS ~:WCJIJ:IIJI~ 1 1 i i t .  t ( J  
the location of the high baromatcr S L ~ C - ~ H ,  (Jilt! n r w  the H:tnks of Ni-w.f(illnal- 
land and the other central over the ( h l f  Xt:tt.rs, n l i i v h  i~tiiisc~tl tlw \ v i n ~ l , s  Il(w! 
to move in a southerly direction, Iiind winds, whiw:is t ti(-  usii:tl higli \\intis 
and gales come froin the southwest antl west, tliri*rtiona foIIowiriy t t l i .  

passage of a st,orm into the St.. I .~t~vrenre Vdley, Iiiit t Iris storii~ m1v1.11 
alnimt directly north u ~ ~ d  di.wipnkd.-~J. J .  fVid/ilwrtsuti, Didr id  l ' u r v t r i s h ,  
Buffalv. 

Vernionf.--Bprings and streanis l i d  not rccovmd froni t l w  tt~lJligtlt. 
1905, and by the 20th of t h r  iiiontli thc w\'nti:r supply of in:tiiy citia s :in11 

villages was very low. A thaw set. in on tlie 2lrct. :tiit1 %I whivli f i l h d  t h t .  
springs and streams. Itiverw rwe to 3 poirit o f  bridi i ip  i i p  t lw ivc., I J U I  Ii iJt .  
enough to move or gorge i t  aufic.ir.ntly tu (*:tu*(- :tny d:ini:igt.. NIB flJllll 
wurninp were issuetl.-M'. A .  $kuic., Local Furecirxh, .Yur/ / i j idi / .  

FROST WORK AT E W A N A B A ,  MICH., .JANUARY 35, 1!)1(). 
' Mr. H. S. Cole, Observer a t  Escan:ilxi, Midi., lins iiia(le tlle 

following report regarding frost. work at t.llat, p1:wr 011 Jano:iry 
25,1910: 

The low temperature and fog crrusecl ti v n y  1icIzv.s furrnntirin of f r t ~ t .  
crystals on wires, twiw, prominrncr~~ and evrn 0 1 1  H:it. wrf:w.s. I n  PlJIIIt' 
cases the formation w ~ 8  from one-li:tlf t m  iiich to thrcdourtlla invli tlli&, 
the heaviest the observer has ever wen. The cryljtuls Forincd 1110St.~~ 0 1 1  the 
north or tower side of objectu, and had ticarty t,hr ttppr:truriw of SIII .IW TIlv 
formation was much heavier in t,llr: "clu\vn-to\vn" i1istrict.a h t t i  out on t h  
brow of the hill. 

THE TOPOGRAPHY AND RIVERS OF LOWER MICHIC+AN. 

The topography of Lower hiirliigaii (stv fig. 1 )  nfYiirJs :t 
moderately steep slope to nearly all of it,s 1)riwip:d r i \ws,  111cJst 
of which have a fall of more than 500 feet f r o ~ n  soi irw to  iiioutli. 
Topographically there are two high areus of 1:intl. on(' cowring 
niost of Otsego, Crawford, antl H0sc0111111011 cwunt.ies, wliirh ill- 
dudes the headwaters of the (.'lieboygan, Au M J ~ ,  kIanist.iv., 
and Muskegon rivers, while in  t.lie southern part of t.he piwiii- 
sula there is another coiisiilerable area of elevated ImiI, t.he 
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highest point,s Ijeing found in Jackson; Washtena, and Hillside 
counties. The apes of this elevation includes the sources of the 
Grand, Kalaniamo, St. Joseph, and Raisin rivers. Three other 
rivers of consiclerable size, thc Huron, Rogue, and Clinton, rise 
in Oak1:tncl C'oi1nt.y. A comparatively low belt of land, ex- 
t.eniling frlJ111 Saginaw Bay to t.he lower valley of tlie Grand 
Hivttr, separates these two general elevations and along this 
tqiographically low strip it is proposed to cut. a canal. Sur- 
w y s  liave deterniined that the highest point of this valley is less 
than 100 feet above lake level. 

The highest point known in t.he Lower Peninsula is in south- 
c.ast.eni Wesforil County, 7 iniles south ancl 3 miles east of Cad- 
illnr, a hill t.liere being 1,434 feet. above nieaii tide level. 

Anot.her peculiar feat.ure is a ridge of sand dunes extending 
along the Lake Michigan shore froni tlie southern h i i t  of t.he 
State t,o t,hc apes of t.litr Lel~inau Peninsula, raus+cl by the pre- 
vailing wcst,erly winds. Thest. sand dunes average 150 to 200 
f(2et. in  height., rising a h p t l y  from t.he h k e  shore, but extend- 
iiip i n l s i i i l  Iras t.lian B mile. 

Tl~r r i w r  syst.twis of tht* soiitlirrn peninsula may be properly 
tliviilrtl ii1t.c.) 11 tlr:iiiiagr areas. Tlicy :ire us follows: 

Drainage ares 
square r n i l r .  

1. 8:tgin:tw Kiwr . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.248 
3. [ ;r : tn~I  River.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.572 
3. St.. Joasrqh Kivrr.. . . . . . . . . . . . . . . . . . . . . . . . . . .  4.6YIj 
.I. h~uSkl:~~Jll 1iivt.r. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.6ti3 
5. &t~:tlll:tZiJO ltivrr.. . . . . . . . . . . . . . . . . . . . . . . . . .  2,064 
li. h1:tnistiw River.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.01s 
i .  .\II h l i l v  Kiwr. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,932 
s. ( ' h l * ~ J l l ~ ~ : t n  1tivI.r. . . . . . . . . . . . . . . . . . . . . . . . . .  1, B!H 
! I .  Tliuiiclvr Bity 1tivt.r.. . . . . . . . . . . . . . . . . . . . . . . .  1.267 

10. I k ~ i s i i i  Itivrr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. 1 ~ 3  
11. Ilurun 1iivc.r. . . . . . . . . . . . .  . . . . . . . . . . . . . .  1,043 

The slopt. of these st.rtwiis is gradual so far as known, the not- 
: i l j l ( s  twegt,ioii h i n g  the Saginuw R.iver and its 3 southerly tribu- 
t,arirs. Tlii- Saginaw River rtwives its water from 4 large 
st,rr:iiiis tit. a 1)oint. where it) is pr.actic?ully an arm of the Sagiiiaw 
13ay. Tlircv o f  t.hr t.riJ:iut,~ry rivtw have their sources in topo- 
grapliicdly ~ I W  rvgioiis sI~ut.11 of Saginaw 13ay and sout,IiwestwarcI 
t.ciw:w(I t.hr lower Grant1 River Valley. The fourth and largest. 
tril iutury, t.lit1 Tit.t.il)awassec~ River, risrs in the high lancls of 
;ladwin, (.'hire, : ~ n t l  1sal)ella roiint,ies. Most of the Lower Pen- 

insu1:i riwra, Iiowcver? liavr thcir sourcw at elevations ranging 
from 1,(J00 t.u 1,200 frt4 nl)ovc sea-level. or 400 to GOO feet abovc 
t,Iivir Iiiout,h, tht! :ivrrage lake levd Iwiiig solnewhat less than 
 til)^ fc.c.t alwvi. nie:iii tide (581 fret. for lakes Michigan and Ilu- 
I'OIi aii(l 573 ftlet. for h k e  Erie). 

Tlic rivrr vallcys are niosbly hroail and flat and the beds us- 
ually cjf earth, r(~ck out,croppings being the exception. Two 
not.aJ.ilc1 rock lJ~ltzcrlJppi1lgS are found in the Valley of the Grand, 
o i i c ~  at, ( ;r:intl Letlg~ ant1 tht. o t h r  at. Grand R.apitls. A t  the 
hitter plwv the C;rsii(l R.iv1.r werflows u limestone ledge which 
originally c*:iusetl a IJeautifiil rq)i(ls from which tlie city of 
C;rantl Kspids took it,s namr. The rapids originally had a fall 
of liver 17 fwt in ul)out u iiiile over D river hecl filled with houl- 
tltrrs. Sonir coiiception of  t h t b  appearance of these rapids when 
first, tliscovcwd  nay I J ~  oIJt,uiiieil hy reineinberiiig that the 
rapids at Sault Ste. Marie have a fall of less than 21 feet in a 
iiiile ant1 t,hrtie-qiiarters. 

Thin run-off of t.lic rivers of the Lower Peninsula has been 
iiioclifietl as tlie i*ountry has IJeronie srttletl. Large :vtificial 
d r s i i ~ g e  systrnis. surli as t,o\vnship and county ditches and the 
(Irrdging of t,lie siiidl t~riJ~ut,:iri~s, have not only tencletl to pro- 
111ot.c. t.he run-off of t . l i r h  wat,rr ut) all seasons, hut! have promotecl 
t,lw congrstion o f  t.11~ water when the precipitation Iias been 
grwt., cwpei*ially i i i  early spring. Thcse tlitches and dredged 
c!rt~ks  connect wit,li a large amount of tile tlrainnge and it is 
owing to t,liis art,ificial drainage t.h:tts the writer attributes much, 
if iiot iiiost., of t,he severity of the flooils that have occurred in 
recent years. Closely related to the artificial drainage is the 
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drying up of the large areas of swanip lands, which in former 
years acted as reservoirs to  conserve in a great measure the even 
flow of the streams. Fifty or sixty years ago the Lower Penin- 
sula of Michigan was one vast wooded expanse interspersed 
with large areas of swamps. To-clay the trees have long been 
fellecl ancl, particularly in the southern portion, nearly all the 
swamps have been drained. Estensive swamp areas still re- 
main a t  the head of the rivers north of the Saginaw-Grand 
Valley and, undoubtedly, these swamps contribute in a large 
measure to  the remarkably even flow of such rivers as the Au 
Sable and the Manistee. It is noteworthy that these two rivers 
maintain a comparatively even flow throughout the year, antl 
this in spite of the almost total deforestation of their water- 
sheds. Undoubtedly, the sandy soil on the slopes of the water- 
sheds forms a reservoir for water, but decideclly the moat im- 
portant reservoirs are the large swamp areas a t  antl near their 
sources. It would, therefore, appear that t.lie perinea1)le soil 
and the swamp areas have a more pronounced effect on the even 
flow of the Lower Michigan rivers than the cleforestation. I n  
rocky regions of scant soil and high cltdivity the etTevt of the 
forest covering is most pronouncetl. 

The topography of Lower Michigan in connection with its 
river systems presents many water power possibilities. The 
Grand ancl Muskegon rivers have already been partially tlevel- 
oped. There are large dams on the Muskegoil River at Rogers 
and Croton which generate approsimately 21,000 horsepower. 
The Rogers Dam is near Big Rapids, and the C'roton Dain about. 
8 miles from Newago. These two dams are controlled 11y one 
company and in connection with two clams on the Flat River. 
a tributary of the Grancl, furnish sufficient power to run 100 
miles of interurban and city railway with several cars, light 
half a dozen cities and towns with an aggregate population of 
150,000 people, and operate inany factories in Grant1 Rapid?, 
Muskegon, Grand Haven, and Hollancl. The C'omnionwalt 11 
Power Dam is located near Lyons on the Grancl River at thtb 
foot of the sharpest slope of the river, which is approximately 
21 miles long, with a fall of nearly 8G feet. The dam itself has 
a head of 26 feet and generates electrically 5,000 horsepower. 
Much of this power is used in propelling the street car service 
in Lansing, Jackson, Battle Creek, and Kalainazoo, 208 miles 

of transmission wire being necessary to distribute the power. 
Estensive waterpower projects on the Au Sable are MW 

uncler way which contemplate at least 5 dams on that river. 
Approximately 30,000 horsepower will be developed and clis- 
tributed southward over transmission wires more than 200 
miles in length. 

FIG. l-Topography, rivers, and divides of the Lower Michigan Peninsula. 


